EP 2 518 612 A1 


(19) 



Europaisches 

Patentamt 

European 
Patent Office 

Office europeen 
des brevets 



( 12 ) 


EUROPEAN PATENT APPLICATION 


(43) Date of publication: 

31.10.2012 Bulletin 2012/44 


(51) IntCI.: 

G06F 3/048 < 2006 01 > G06F 3/033 < 200601 > 


(21) Application number: 12178280.9 

(22) Date of filing: 29.09.2005 


(84) Designated Contracting States: 

AT BE BG CH CY CZ DE DK EE ES FI FR GB GR 
HU IE IS IT LI LT LU LV MC NL PL PT RO SE SI 
SK TR 

Designated Extension States: 

AL BA HR MK YU 

(30) Priority: 19.10.2004 JP 2004304961 

(62) Document number(s) of the earlier application(s) in 
accordance with Art. 76 EPC: 

05021263.8/1 650 644 

(71) Applicant: Nintendo Co., Ltd. 

Kyoto 601-8501 (JP) 

(72) Inventors: 

• Konno, Hideki 
Kyoto, 601-8501 (JP) 


• Ajioka, Yoshitaka 
Kyoto, 601-8501 (JP) 

• Ebisawa, Yasushi 
Kyoto, 601-8501 (JP) 

• Mizuki, Kiyoshi 
Kyoto, 601-8501 (JP) 

(74) Representative: Lang, Johannes 
Bardehle Pagenberg Partnerschaft 
Patentanwalte, Rechtsanwalte 
Prinzregentenplatz 7 
81675 Munchen (DE) 

Remarks: 

This application was filed on 27-07-2012 as a 
divisional application to the application mentioned 
under INID code 62. 


(54) Storage medium having input processing program stored thereon and input processing 
device 


(57) An input processing device comprises a display 
screen and a pointing device for inputting corresponding 
2-dimensional coordinates on the display screen. A 3- 
dimensional space is displayed on the display screen 
and the 2-dimensional coordinates inputted from the 


pointing device are detected. Next, shift amounts, per 
unit of time, of the detected 2-dimensional coordinates 
are calculated based on a predetermined calculation start 
condition. And the calculated shift amounts are converted 
to 3-dimensional coordinate shift amounts in the 3-di- 
mensional space. 


F I G. 3 



Printed by Jouve, 75001 PARIS (FR) 





















5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 


EP 2 518 612 A1 


Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001] The present invention relates to a storage medium having stored thereon an input processing program, and 
an input processing device. More particularly, the present invention relates to a storage medium having stored thereon 
an input processing program which is operated by using a device for inputting 2-dimensional coordinates on a display 
screen to a virtual 3-dimensional space, and an input processing device. 

Description of the Background Art 

[0002] As conventional art, techniques operated by using a touch panel for inputting 2-dimensional coordinates on a 
display screen to a virtual 3-dimensional space displayed on the display screen are disclosed in, for example, Japanese 
Laid-Open Patent Publication No. 11-7372 and Japanese Laid-Open Patent Publication No. 2004-70920. In any of these 
techniques, a virtual 3-dimensional space is displayed on a display screen and a touch panel or the like associated with 
the display screen is provided. And based on a position, on the touch panel, where a user presses down, X and Y 
coordinates of the 3-dimensional space are determined, and based on the magnitude of a pressure at which the user 
presses down on the touch panel, a Z coordinate of the 3-dimensional space (a depth direction) is determined. 

[0003] In the conventional art described above, however, in order to detect the magnitude of a pressing force exerted 
on the touch panel or the like, it is necessary to additionally provide a function for detecting the pressing force, such as 
a pressure-sensitive element, which makes the device in itself complicated, resulting in cost increases. Andwhen the 
user enters a large input in the depth direction of the virtual 3-dimensional space, the user is required to strongly press 
down on the touch panel, leading to a heavy load exerted on the touch panel. This causes the touch panel to easily 
break down or a shorter life thereof. 

SUMMARY OF THE INVENTION 

[0004] Therefore, an object of the present invention is to provide a storage medium having stored thereon an input 
processing program in which based on an input from a device for inputting 2-dimensional coordinates on a display 
screen, coordinates in a virtual 3-dimensional space are obtained, and an input processing device. 

[0005] The present invention has the following features to attain the object described above. The reference numerals, 
step Nos. and the like in the parentheses indicate the correspondence with figures illustrated below in order to aid in 
understanding the present invention and are not to be construed as limiting, in anyway, the scope of the present invention. 
[0006] Afirst aspect of the present invention is directed to a storage medium having stored thereon a program executed 
by a computer (21) in an input processing device (1). The input processing device comprises a display screen (12) and 
a pointing device (13) for inputting corresponding 2-dimensional coordinates on the display screen. The program causes 
the computer to execute a display control step (S57), a 2-dimensional coordinate detection step (S54), a 2-dimensional 
coordinate shift amount calculation step (S72), and a 3-dimensional coordinate shift amount conversion step (S73). In 
the display control step, a virtual 3-dimensional space is displayed on the display screen (FIG. 3, FIG. 4A, and FIG. 4B). 
In the 2-dimensional coordinate detection step, 2-dimensional coordinates inputted from the pointing device are detected. 
In the 2-dimensional coordinate shift amount calculation step, shift amounts (vector v), per unit of time, of the 2-dimensional 
coordinates detected in the 2-dimensional coordinate detection step are calculated according to a predetermined cal¬ 
culation start condition (Yes in S51, No in S52). In the 3-dimensional coordinate shift amount conversion step, the shift 
amounts calculated in the 2-dimensional coordinate shift amount calculation step are converted to 3-dimensional coor¬ 
dinate shift amounts (vector V) in the virtual 3-dimensional space. The pointing device is an input device for designating 
2-dimensional coordinates on the display screen, such as a touch panel, a mouse, a track pad, and a track ball. A 
coordinate system used for each input device is a touch panel coordinate system or a screen coordinate system. 
[0007] In a second aspect based on the first aspect, the computer is further operable to execute an input status 
determination step (S52). In the input status determination step, a status inputted from the pointing device is determined. 
In the 2-dimensional coordinate shift amount calculation step, based on the calculation start condition that calculation 
starts when a status where an input from the pointing device is being continuously conducted (Yes in S52) is changed 
to a status where there is no input (No in S52) is determined in the input status determination step, shift amounts, per 
unit of time, of the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step immediately before 
the status of no input are calculated. 

[0008] In a third aspect based on the second aspect, in the display control step, a predetermined virtual projection 
plane (S3 in FIG. 5) is set in the virtual 3-dimensional space (S53) and when it is determined in the input status deter- 
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mination step that the input from the pointing device is being continuously conducted, a predetermined object (I) is 
displayed at a position where the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step 
are projected on the virtual projection plane (FIG. 3). In the display control step, when a 3-dimensional coordinate shift 
amount conversion has been conducted in the 3-dimensional coordinate shift amount conversion step, the object is, 
based on the 3-dimensional coordinate shift amounts, lifted off the virtual projection plane, moved in the virtual 3- 
dimensional space, and displayed therein (FIG. 4B). 

[0009] In a fourth aspect based on the third aspect, in the display control step, when it is determined in the input status 
determination step that an input from the pointing device is being continuously conducted, a display angle (0) of the 
object to be projected on the virtual projection plane is controlled based on the 2-dimensional coordinates detected in 
the 2-dimensional coordinate detection step (S55, FIG. 8). 

[0010] In a fifth aspect based on the third aspect, the computer is further operable to execute a motion trajectory 
calculation step (S59). In the motion trajectory calculation step (S59), the 3-dimensional coordinate shift amounts con¬ 
verted in the 3-dimensional coordinate shift amount conversion step are set as an initial motion vector (V) of the object 
in the virtual 3-dimensional space, and a motion trajectory, per unit of time, in the virtual 3-dimensional space is calculated. 
In the display control step, based on the motion trajectory calculated in the motion trajectory calculation step, the object 
is lifted off the virtual projection plane,moved in the virtual 3 - dimensional space, and displayed therein. 

[0011] In a sixth aspect based on the fifth aspect, in the display control step, when it is determined in the input status 
determination step that an input from the pointing device is being continuously conducted, a display angle of the object 
to be projected on the virtual projection plane is controlled based on the 2-dimensional coordinates detected in the 2- 
dimensional coordinate detection step. In the motion trajectory calculation step, an initial normal vector (n) of the object 
is set according to the display angle, and a motion trajectory, per unit of time, in the virtual 3-dimensional space is 
calculated based on the motion vector and the normal vector. 

[0012] In a seventh aspect based on the first aspect, in the 3-dimensional coordinate shift amount conversion step, 
based on the shift amounts (vx, vy), of a first and a second axes, calculated in the 2-dimensional coordinate shift amount 
calculation step,a shift amount (Vz) of a third axis perpendicular to the first and the second axes are calculated and a 
3-dimensional coordinate shift amount conversion is conducted. 

[0013] In a eighth aspect based on the seventh aspect, in the 3-dimensional coordinate shift amount conversion step, 
when the shift amounts of the first and the second axes calculated in the 2-dimensional coordinate shift amount calculation 
step are vx and vy, respectively, and predetermined constants are a, b, c, d, e, and f, a shift amount Vx of the first axis, 
a shift amount Vy of the second axis, and a shift amount Vz of the third axis, which are represented as the 3-dimensional 
coordinate shift amounts, are calculated using 
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[0014] In a ninth aspect based on the eighth aspect, constants a, b, c, d, e, and f respectively vary according to each 
kind of the objects (FIG. 7). 

[0015] A tenth aspect of the present invention is directed to a program which is executed by the computer in the input 
processing device. The input processing device comprises a display screen and a pointing device for inputting corre¬ 
sponding 2-dimensional coordinates on the display screen, and a virtual 3-dimensional space is displayed on the display 
screen. The program causes the computer operable to execute a projection plane setting step (S53), a 2-dimensional 
coordinate detection step (S54), an on-projection-plane moving step (S54), an in-3-dimensional-space moving step 
(S59), and a display control step (S57). In the projection plane setting step, the virtual projection plane is set in the virtual 
3-dimensional space. In the 2-dimensional coordinate detection step, the 2-dimensional coordinates inputted from the 
pointing device are set. In the on-projection-plane moving step, by projecting on the virtual projection plane the 2- 
dimensional coordinates detected in the 2-dimensional coordinate detection step, a predetermined object is moved to 
a position on the virtual projection plane, corresponding to the 2-dimensional coordinates. In the in-3-dimensional-space 
moving step, the object is moved in the virtual 3-dimensional space outside the virtual projection plane, according to a 
predetermined input condition. In the display control step, the object which moves in the on-projection-plane moving 
step and the in-3-dimensional-space moving step is represented in the virtual3-dimensional space and displayed on the 
display screen. 

[0016] An eleventh aspect of the present invention is directed to an input processing device comprising a display 
screen, a pointing device, a display control means, a 2-dimensional coordinate detection means, a 2-dimensional coor¬ 
dinate shift amount calculation means, and a 3-dimensional coordinate shift amount conversion means. The pointing 
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device inputs corresponding 2-dimensional coordinates on the display screen. The display control means displays the 
virtual 3-dimensional space on the display screen. The 2-dimensinal coordinate detection meansdetects2-dimensional 
coordinates inputted from the pointing device. The 2-dimensional coordinate shift amount calculation means,according- 
tothe predetermined calculationstartcondition, calculates shift amounts, per unit of time, of the 2-dimensional coordinates 
detected by the 2-dimensional coordinate detection means. The 3-dimensional coordinate shift amount conversion 
means converts the shift amounts calculated by the 2-dimensional coordinate shift amount calculation means, to the 3- 
dimensional coordinate shift amounts in the virtual 3-dimensional space. 

[0017] In a twelfth aspect based on the eleventh aspect, the pointing device is a touch panel covering the display screen. 
[0018] A thirteenth aspect of the present invention is directed to an input processing device comprising a display 
screen, a pointing device, a projection plane setting means, a 2-dimensional coordinate detection means, an on-projec- 
tion-plane moving means, an in-3-dimensional-space moving means,and a display control means. The display screen 
displays a virtual 3-dimensional space. The pointing device inputs corresponding 2-dimensional coordinates on the 
display screen. The projection plane setting means sets a virtual projection plane in the virtual 3-dimensional space. 
The 2-dimensional coordinate detection means detects the 2-dimensional coordinates inputted from the pointing device. 
The on-projection-plane moving means, by projecting on the virtual projection plane the 2-dimensional coordinates 
detected by the 2-dimensional coordinate detection means, moves a predetermined object to a position on the virtual 
projection plane, corresponding to the 2-dimensional coordinates. The in-3-dimensional-space moving means, according 
to a predetermined input condition, moves the object in the virtual 3-dimensional space outside the virtual projection 
plane. The display control means represents in the virtual 3-dimensional space the object which is moved by the on- 
projection-plane moving means and the in-3-dimensional-space moving means, and displays the object on the display 
screen. 

[0019] In a fourteenth aspect based on the thirteenth aspect, the pointing device is a touch panel covering the display 
screen. 

[0020] According to the first aspect, because the shift amounts of the 2-dimensional coordinates are converted to the 
shift amounts of the 3-dimensional coordinates according to the predetermined calculation start condition, a simple 
configuration can achieve the conversion of the 2-dimensional coordinates to the 3-dimensional coordinates without 
providing an extra input device of a pressing force detection function or the like for obtaining 3-dimentional shift amounts. 
In addition, because of no detection of a pressing force exerted by a user, unlike in the background art, a heavy burden 
on a pointing device such as a touch panel is eliminated and a reduction in device reliability, which accrues from frequent 
breakdowns or a shorter life, can be avoided. 

[0021] According to the second aspect, based on the condition that the status where the input from the pointing device 
is being continuously conducted is changed to the status where there is no input, the 2-dimensional coordinates detected 
immediately before the status of no input are converted to the 3-dimensional coordinates. Therefore, a simple operation 
allows the control by appropriately switching from the input based on the 2-dimensional coordinates to the input based 
on the 3-dimensional coordinates in the virtual 3-dimensional space. 

[0022] According to the third aspect, realized is an input processing where according to 2-dimensional coordinates 
inputted from a pointing device for inputting 2-dimensional coordinates on a display screen, an object moves on a virtual 
projection plane and when the pointing device comes to input nothing, the object leaves the virtual projection plane and 
moves in the virtual 3-dimensional space. For example, a game processing can be realized where an item moves on a 
virtual projection plane set in a 3-dimensional game space while an input from a pointing device is being continuously 
conducted and the item is thrown from the virtual projection plane to a game space when the pointing device comes to 
input nothing. 

[0023] According to the fourth aspect, a display angle of an object can be controlled based on 2-dimensional coordinates 
inputted from a pointing device. 

[0024] According to the fifth aspect, because a motion trajectory of an object is shifted based on the converted 3- 
dimensional coordinate shift amounts, a variety of motion trajectories can be displayed. 

[0025] According to the sixth aspect, because a motion trajectory of an object is shifted further based on a normal 
vector obtained from a display angle, of the object, which varies according to 2-dimensional coordinates, a variety of 
motion trajectories according to positions designated by a pointing device can be displayed. 

[0026] According to the seventh aspect, because a third axis component perpendicular to 2 axes composing a 2- 
dimensional coordinate system is calculated based on 2-dimensional coordinate shift amounts, 3-dimensional coordinate 
shift amounts can be easily obtained from the 2-dimensional shift amounts. 

[0027] According to the eighth aspect, when 3-dimensional coordinate shift amounts are calculated from 2-dimensional 
shift amounts, shift amounts of respective axes can be easily obtained using determinants. 

[0028] According to the ninth aspect, because 3-dimensnional shift amounts according to a kind of objects can be 
obtained, wide variations in motion control of the object in a virtual 3-dimensional space can be attained. 

[0029] According to the tenth aspect, an input control can be realized under which an object moves on a virtual 
projection plane according to coordinates inputted from a pointing device for inputting 2-dimensional coordinates on a 
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display screen and the object moves from a virtual projection plane to a virtual 3-dimensional space according to the 
predetermined input condition. 

[0030] In addition, the input control device according to the present invention enables the same effect as that of the 
aforementioned storage medium having stored thereon the input control program. 

[0031] These and other objects, features, aspects and advantages of the present invention will become more apparent 
from the following detailed description of the present invention when taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] 

FIG. 1 is an outline view illustrating a game apparatus 1 executing a game program according to one embodiment 
of the present invention; 

FIG. 2 is a block diagram illustrating the game apparatus 1 shown in FIG. 1; 

FIG. 3 shows an example of a display screen image on the second LCD 12, illustrating a view of determining an 
initial position of an item I to be thrown in a game space; 

FIG. 4Aand FIG. 4Bshow examples of display screen images on the second LCD 12, illustrating views of operations 
of throwing the item I in the game space and of moving the thrown item I in the game space; 

FIG. 5 is a conceptual diagram illustrating a virtual 3-dimensional game space and a virtual projection plane; 

FIG. 6A and FIG. 6B are conceptual diagrams illustrating a vector v (vx, vy) and a vector V (Vx, Vy, Vz); 

FIG. 7 shows an example of setting of constants a to f used for a coordinate conversion; 

FIG. 8 shows an example of a screen display image of the item I according to a tilt angle which is initially set on the 
item I; 

FIG. 9 is a conceptual diagram of a motion vector and a normal vector which are set when the item I leaves the 
virtual projection plane and moves in the virtual game space; 

FIG. 10 is a flow chart illustrating an operation conducted by the game apparatus 1 by executing the game program 
according to the present invention; and 

FIG. 11 is a flow chart illustrating an operation conducted by the game apparatus 1 by executing the game program 
according to the present invention. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0033] A game apparatus which executes a game program according to the present invention will be described with 
reference to the figures. FIG. 1 is an outline view showing an outer appearance of the game apparatus 1 which executes 
the game program according to the present invention. As an example of the game apparatus 1, a hand-held type game 
apparatus is illustrated herein. And a game program used in the following explanation is an example of an input processing 
program of the present invention and a game apparatus 1 used in the following explanation is an example of an input 
processing apparatus of the present invention. 

[0034] In FIG. 1, the game apparatus 1 of the present embodiment is accommodated in a housing 18 so that two liquid 
crystal display devices (hereinafter referred to as "LCDs") 11 and 12 are placed in predetermined positions. Specifically, 
in the case where the first LCD 11 and the second LCD 12 are to be disposed one on top of the other, the housing 18 
is composed of a lower housing 18a and an upper housing 18b, the upper housing 18b being supported by a portion of 
the upper side of the lower housing 18a so as to be pivotable. The upper housing 18b has a planar contour which is 
slightly larger than that of the first LCD 11. The upper housing 18b has an opening in one principal face thereof, through 
which a display screen of the first LCD 11 is exposed. The lower housing 18a has a more elongated planar contour than 
that of the upper housing 18b (i.e., so as to have a longer lateral dimension). An opening for exposing the display screen 
of the second LCD 12 is formed in a portion of the lower housing 18a which lies substantially in the center of the lower 
housing 18a along the lateral direction. A sound hole for the loudspeaker 15 is formed in either (right or left) wing of the 
lower housing 18a between which the second LCD 12 is interposed. An operation switch section 14 is provided on the 
right and left wings of the lower housing 18a between which the second LCD 12 is interposed. 

[0035] The operation switch section 14 includes: an operation switch ("A" button) 14a and an operation switch ("B" 
button) 14b, which are provided on a principal face of the right wing of the lower housing 18a (lying to the right of the 
second LCD 12); and a direction switch (cross key) 14c, a start switch 14d, a select switch 14e, and side switches 14f 
and 14g, which are provided on a principal face of the left wing of the lower housing 18a (lying to the left of the second 
LCD 12). The operation switches 14a and 14b are used for giving instructions such as: "pass", "shoot", etc., in the case 
of a sports game such as a soccer game; "jump", "punch", "use a weapon", etc., in the case of an action game; or "get 
an item", "select a weapon", "select a command", etc., in the case of a role playing game (RPG) or a simulation RPG. 
The direction switch 14c is used by a player for providing instructions concerning directions on the game screen, e.g., 
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instructions of a moving direction for (i.e., a direction in which to move) a player object (or a player character) that can 
be controlled by using the operation switch section 14, or instructions of a moving directionforacursor, for example. The 
side switches ("L" button) 14f and ("R" button) 14g are provided at the left and right ends of an upper face (upper side 
face) of the lower housing 18a. As necessary, more operation switches may be added. 

[0036] A touch panel 13 (an area marked by dotted lines in FIG. 1) is mounted on the upper principal face of the 
second LCD 12. The touch panel 13 may be of any one of a resistive film type, an optical type (infrared type),or a 
capacitive coupling type. When a stylus 16 (or a finger) is pressed against or moved or dragged on the upper principal 
face of the touch panel 13, the touch panel 13 detects the coordinate position of the stylus 16 and outputs coordinate data. 
[0037] As necessary, a hole (an area marked by double-dot lines in FIG. 1) for accommodating the stylus 16 with 
which to manipulate the touch panel 13 is provided near a side face of the upper housing 18b. The hole can hold the 
stylus 16. In a portion of a side face of the lower housing 18a is provided a cartridge receptacle (an area marked by 
dash-dot lines in FIG. 1), in which a game cartridge 17 (hereinafter simply referred to as "the cartridge 17") internalizing 
a memory having a game program stored therein (e.g., a ROM) is detachably inserted. The cartridge 17 is an information 
storage medium for storing a game program, e.g., a non-volatile semiconductor memory such as a ROM or a flash 
memory. A connector (see FIG. 2) lies inside the cartridge receptacle for providing electrical connection with the cartridge 
17. Furthermore, the lower housing 18a (or alternatively the upper housing 18b) accommodates an electronic circuit 
board on which various electronic components such as a CPU are mounted. Examples of the information storage medium 
for storing a game program are not limited to the aforementioned non-volatile semiconductor memory, but may also be 
a CD-ROM, a DVD, or any other optical disk type storage medium. 

[0038] FIG. 2 is a block diagram illustrating an internal structure of the game apparatus 1 of FIG. 1. In FIG. 2, a CPU 
core 21 is mounted on the electronic circuit board 20 accommodated in the housing 18. Via a given bus, the CPU core 
21 is connected to a connector 28, an input/output interface (l/F) circuit 27, a first graphics processing unit (first GPU) 
24, a second graphics processing unit (second GPU) 26, a WRAM 22, and an LCD controller 29. The cartridge 17 is 
detachably connected to the connector 28. The cartridge 17 is a storage medium for storing a game program, and 
specifically, the cartridge 17 includes a ROM 171 for storing a game program and a RAM 172 for storing backup data 
in a rewritable manner. A game program which is stored in the ROM 171 of the cartridge 17 is loaded to a WRAM 22, 
and the game program having been loaded to the WRAM 22 is executed by the CPU core 21. Temporary data which is 
obtained by the CPU core 21 executing the game program and data from which to generate images are stored in the 
WRAM 22. The l/F circuit 27 is connected to the operation switch section 14, the touch panel 13, and the loudspeaker 15. 
[0039] The first GPU 24 is connected to a first video-RAM (a first VRAM) 23. The secondGPU 26 is connected to a 
secondvideo-RAM (a second VRAM) 25. In accordance with an instruction from the CPU core 21, the first GPU 24 
generates a first game image on the basis of the data used for image generation which is stored in the WRAM 22, and 
writes (stores) images in the first VRAM 23. In accordance with an instruction from the CPU core 21, the second GPU 
26 generates a second game image on the basis of the data used for image generation which is stored in the WRAM 
22, and writes (stores) images in the second VRAM 25. The fist VRAM 23 and the second VRAM 25 are connected to 
an LCD controller 29. 

[0040] The LCD controller 29 includes a register 291. The register 291 stores a value of 0 or 1 in accordance with an 
instruction from the CPU core 21. If a value of the register 291 is 0, the LCD controller 29 outputs a game image written 
in the first VRAM 23 to the first LCD 11 and a game image written in the second VRAM 25 to the second LCD 12. And 
if a value of the register 291 is 1, the LCD controller 29 outputs a game image written in the first VRAM 23 to the second 
LCD 12 and a game image written in the second VRAM 25 to the first LCD 11. 

[0041] The l/F circuit 27 is a circuit which controls exchanges of data between the CPU core 21 and the external input/ 
output devices such as, the operation switch section 14, the touch panel 13, and the loudspeaker 15. The touch panel 
13 (including a device driver for the touch panel) has a coordinate system corresponding to the coordinate system of 
the second VRAM 25, and outputs data of position coordinates corresponding to apositionwhich is input (designated) 
by means of the stylus 16. The display screen of the second LCD 12 has a resolution of 256 dots x 192 dots, and the 
touch panel 13 also has a detection accuracy of 256 dots x 192 dots so as to correspond to the display screen. The 
detection accuracy of the touch panel 13 may be lower or higher than the resolution of the display screen of the second 
LCD 12. 

[0042] Hereinafter, referring to FIG. 3, FIG. 4A, and FIG. 4B, a flow of game processing of the game program executed 
by the game apparatus 1 will be described with reference to examples of specific display screen images. While in an 
embodiment of the present invention, a game, in which items are thrown in a game space, executed by the game 
apparatus 1, will be described, the description for this kind of the game is not to be construed as limiting the present 
invention. FIG. 3 shows an example of a display screen image of the second LCD 12 illustrating how an initial position 
of an item I to be thrown in a game space is determined. FIG. 4A shows an example of a display screen image on the 
second LCD 12, illustrating an operation of throwing the item I in the game space. FIG. 4B shows an example of a display 
screen image on the second LCD 12, illustrating an operation of moving the thrown item I in the game space. 

[0043] In FIG. 3, a view of a virtual 3-dimensional space is displayed on the second LCD 12, and the item I (a flying 
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disc is shown in FIG. 3) which is thrown in the game space is displayed. As is made clear by the below description, the 
game space corresponding to a silhouette volume based on a given camera view point is displayed on the second LCD 
12 and the item I is projected on a virtual projection plane which is set within the silhouette volume. A player can move 
the item I in the game space by touch-operating a position of the item I displayed on the second LCD 12 by means of 
the touch panel 13. Specifically, when the player conducts a touch-operation dragging the item I displayed on the second 
LCD 12 by means of the touch panel 13 (touching a position of the touch panel 13 superimposed on the item I on the 
second LCD 12, keeping as it is, and then moving the touch-operating position), the item I moves to a position, of the 
virtual projection plane, which corresponds to coordinates inputted from the touch panel 13. For example, FIG. 3 shows 
an example in which the player moves the item I in A direction as illustrated. In other words, the player can move the 
item I on the virtual projection plane through the touch-operation of dragging the item. 

[0044] When the player finishes the touch-operation on the touch panel 13 after the touch-operation dragging the item 
I (that is, when the player lifts off the touch panel the stylus 16 or the like being used for the touch-operation), the item 
I is thrown in the game space from the virtual projection plane. Suppose that as shown in FIG. 4A, the player conducts 
a touch-operation dragging the item I in direction B and finishes the touch-operation at a point C by lifting the stylus 16 
or the like off the touch-panel 13. In this case, based on 2-dimensional coordinate information inputted from the touch 
panel 13 immediately before finishing the touch-operation, the item I is thrown in the game space from the virtual projection 
plane. As shown in FIG. 4B, based on 2-dimensional coordinate information (vector B) inputted from the touch panel 13 
immediately before finishing the touch-operation at the point C, 3-dimentional coordinate information (motionvector D) 
which is set in a virtual 3 -dimensional game space is calculated, and based on the motion vector D, the item I leaves 
the virtual projection plane and moves in the game space. 

[0045] Next, referring to FIG. 5, a virtual 3-dimensional game space and a virtual projection plane displayed on the 
second LCD 12 will be described. FIG. 5 is a conceptual diagram illustrating the virtual 3-dimensional game space and 
the virtual projection plane. 

[0046] In FIG. 5, a front clip plane SI and a rear clip plane S2 with reference to a camera view point P are set. A space 
set in a silhouette volume sandwiched between the front clip plane SI and the rear clip plane S2 is displayed on the 
second LCD 12. A virtual projection plane S3 is set within the silhouette volume and placed, for example, in parallel with 
the front clip plane SI. A coordinate system of the touch panel 13 is set on the front clip plane SI and coordinates 
inputted from the touch panel 13 are projected on the virtual projection plane S3. Although in order to facilitate the 
understanding of the present invention, the front clip plane SI on which the touch panel coordinate system is set and 
the virtual projection plane S3 are arranged in parallel with each other, needless to say, projection of the input coordinates 
can be conducted in the same manner even if the front clip plane SI and the virtual projection plane S3 are not in parallel 
with each other. Also needless to say, the projection of the input coordinates can be conducted in the same manner 
even if the virtual projection plane S3 is of a sphere or the like, not a plane. 

[0047] Next, referring to FIG. 6A, FIG. 6B, and FIG. 7, a coordinate conversion from the touch panel coordinate system 
displayed in 2-dimensional coordinates to a game space coordinate system displayed in a 3-dimensional coordinate 
system will be described. FIG. 6A is a conceptual diagram illustrating a vector v (vx, vy) to be set in the touch panel 
coordinate system which is set on the touch panel 13. FIG. 6B is a conceptual diagram illustrating a vector V (Vx, Vy, 
Vz) to be set in 3-dimensional coordinates which is set in the virtual 3-dimensional game space. FIG. 7 shows an example 
of setting of constants a to f used for the coordinate conversion. 

[0048] In FIG. 6A, if the touch panel 13 is touch-operated from a point ql (xl yl) to a point q2 (x2, y2) in the touch 
panel coordinate system, a vector v (vx, vy) spanning from the point ql to the point q2 is obtained as follows. 


VX = x2 - Xl 

vy = y2 - yl 


[0049] In the present embodiment, when the player conducts an operation on the touch panel 13, corresponding to a 
predetermined condition, the aforementioned 2-dimensional vector v (vx, vy) set immediately before the operation is 
conducted is coordinate-converted, and a 3-dimensional vector V (Vx, Vy, Vz) as shown in FIG. 6B is calculated. Here, 
the coordinate conversion fromthe2-dimensionalvectorv (vx, vy) tothe3-dimensionalvector V (Vx, Vy, Vz) is conducted 
as follows. 
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a b 

Vy 

= 

c d 
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[0050] Constants a to f used in the above formula are set for each item thrown in the game space as shown in FIG. 
7. For example, if an item I is a flying disc, constants are set as follows: a = 1.0, b = 0, c = 0, d = 0.5, e = 0, and f = 2.0, 
and a vector V (Vx, Vy, Vz) is calculated by using Vx = vx, Vy = 0.5vy, Vz = 2vy. As described above, in the coordinate 
conversion of the present embodiment, values of respective 3 axes of motion amounts (vector V) which are set in a 3- 
dimensional coordinate system are calculated by using the values of the respective 2 axes, represented as motion 
amounts (vector v) between two points, which are set in a 2-dimensional coordinate system. And because the constants 
used for the coordinate conversion vary depending on each item thrown in the game space, characteristics of each item 
can be represented through the coordinate conversion. 

[0051] Next, referring to FIG. 8 and FIG. 9, calculation of a motion trajectory when an item I leaves a virtual projection 
plane and moves in a virtual game space will be described. FIG. 8 shows an example of a screen display image of the 
item I according to a tilt angle which is initially set on the item I. FIG. 9 is a conceptual diagram illustrating a motion 
vector and a normal vector which are set when the item I leaves the virtual projection plane and moves in the virtual 
game space. 

[0052] In FIG. 8, when a user conducts a touch-operation dragging the item I displayed on the second LCD 12 by 
using the touch panel 13, as described above, the item I moves to a position on the virtual projection plane according 
to coordinates inputted from the touch panel 13. And a tilt angle 0 which is initially set on the item I is set based on a 
position in an xm direction on the touch panel (lateral direction in FIG. 8), as shown in the figure. Specifically, let a center 
of the touch panel, a right direction and a left direction be xm = 0, +xm, and -xm, respectively. And the tilt angle 0 is 
obtained as follows. 


0 = jxm + k (j and k are constants) 


[0053] A tilt angle in an upward direction in FIG. 8, which is a vertical direction on the touch panel 13, is 0 = 0°. And 
on the second LCD 12, the item I is displayed by adjusting the tilt angle 0 of the normal thereof. In other words, the item 
I is displayed by tilting the item I based on a tilt angle corresponding to a position in the horizontal direction on the touch 
panel. And based on the initially set tilt angle 0 of the item I, a normal vector n = (sin 0, cos 0, 0) is initially set. 

[0054] As described above, after an operation where the item I leaves the virtual projection plane and is thrown in the 
3-dimensional game space, the item I moves in the game space based on the motion vector and the normal vector. In 
FIG. 9, a motion vector and a normal vector which are set on each item I are calculated for each frame in which game 
processing is conducted. Specifically, a normal vector n (i + 1) in a new frame (i + 1) is calculated using a normal vector 
n (i) set in a frame (i) immediately preceding, a motion vector V (i), and a constant a as follows, 


- n(f)+ a Vxz(0 

n (/'+!)=—- -; — 

\n(i)+a VxzCOl 


where 'V xz is a motion vector on an XZ plane when Y is 0. And a motion vector V (i + 1) in a new frame (i + 1) is 

calculated using a normal vector n (i) set in a frame (i) immediately preceding, a motion vector V (i), a gravity vector g, 
and a constant |3 as follows, 


V(z+l)=V(0+J3 |V(0|«xz(*W 
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where nxz is a normal vector on an XZ plane when Y is 0. 

[0055] Next, referring to FIG. 10 and FIG. 11, processes, based on information inputted from the touch panel 13, which 
are executed by the game apparatus 1 according to the game program of the present invention will be described. FIG. 
10 and FIG. 11 are flow charts illustrating operations which are conducted by the game apparatus 1 by executing the 
game program. The programs for executing these processes are contained in the game program which is stored in the 
ROM 171 and are loaded from the ROM 171 to the WRAM 22 when power of the game apparatus 1 is turned on, so as 
to be executed by the CPU core 21. 

[0056] When the power source (not shown) of the game apparatus 1 is turned on, the CPU core 21 executes a boot 
program (not shown), and thereby the game program stored in the cartridge 17 is loaded to the WRAM 22. The game 
program having been loaded is executed by the CPU core 21, thereby to execute steps (abbreviated as "S" in FIGS. 10 
and 11) shown in FIG. 10 and FIG. 11. The game program is executed, and thereby game images and the like in 
accordance with the game program are written on the first LCD 11 and the second LCD 12. The detailed description of 
the contents of the game is not given. Here, the processes in which the item moves according to the information inputted 
from the touch panel 13 will be described in detail. 

[0057] In FIG. 10, the CPU core 21 starts the game processing, and after each kind of initialization, starts the game. 
The CPU core 21 determines whether or not an item designation flag is on (step 51). The CPU core 21 proceeds to the 
next step 52 when the item designation flag is on, and proceeds to the next step 58 when the item designation flag is 
off. Here, the item designation flag is a flag to determine whether or not a player is touching an item I (see FIG. 3) by 
means of the touch panel 13, and is set so as to be turned on when the player is touching an item I. 

[0058] In step 52, the CPU core 21 determines whether or not there is an input from the touch panel 13. And the CPU 
core 21 proceeds to the next step 53 when there is an input from the touch panel 13, and proceeds to the next step 71 
when there is no input from the touch panel 13. 

[0059] In step 53, the CPU core 21 sets a virtual projection plane S3 (see FIG. 9) in a virtual 3-dimensional game 
space, and proceeds to the next step. Since the virtual projection plane S3 is as described above, the detailed description 
is not given here. 

[0060] Next, the CPU core 21 detects coordinates inputted from the touch panel 13 and adjusts a display position of 
the item I to a 2-dimensional coordinate position on the virtual projection plane S3 corresponding to the detected coor¬ 
dinates (step 54; FIG. 3). The CPU core 21 calculates a tilt angle 0 of the item I, based on an x coordinate value (a 
lateral coordinate on the touch panel 13; an xm direction shown in FIG. 8) of the inputted coordinates (step 55; FIG. 8). 
The CPU core 21 calculates a normal vector n in initial setting of the item I, based on the tilt angle 0 calculated in the 
above step 55 (step 56). Here, the CPU core 21 calculates the normal vector n of the item I using n = (sin 0 , cos 0 , 0). 
The CPU core 21 tilts the item I according to the tilt angle 0 calculated in step 55, conducts processes of item display 
control (step 57; FIG. 8) for the second LCD 12, and when the game is continued (No in step 63), returns to the above 
step 51 to repeat the processes. The CPU core 21 repeats these steps 51 to 57, and thereby the item I moves on the 
virtual projection plane S3 according to the touch-operation on the touch panel 13 conducted by the player. 

[0061] On the other hand, referring to FIG. 11, processes in which the item designation flag is on (Yes in step 51) and 
there is no input from the touch panel 13 (No. in step 52) will be described. When it is determined in step 52 that there 
is no input from the touch panel 13, the CPU core 21 determines whether or not there is an input from the touch panel 
13 in 2 frames immediately preceding (step 71). When there is an input from the touch panel 13 in the 2 frames immediately 
preceding, the CPU core 21 proceeds to the next step 72. When there is no input from the touch panel 13 in either one 
of the 2 frames immediately preceding, the CPU core 21 proceeds to the next step 63. 

[0062] In step 72, the CPU core 21 calculates coordinate shift amounts between the 2 frames immediately preceding, 
using respective coordinates inputted from the touch panel 13. Specifically, when the input coordinates of the 2 frames 
immediately preceding are a point ql (xl yl) and a point q2 (x2, y2), a vector v spanning from the point ql to the point 
q2 (vx, vy) is calculated as the coordinate shift amounts as follows. 

vx = x2 - xl 


vy = y2 - yl 


[0063] And the CPU core 21 proceeds to the next step. 

[0064] Next, the CPU core 21 calculates a motion velocity (motion vector V) of the item I in the virtual 3-dimensional 
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game space (step 73) based on the coordinate shift amounts (vector v) obtained in the above step 72, and proceeds to 
the next step. In step 73, conducted is a coordinate conversion where values of respective 3 axes of the motion amounts 
(vector V) which are set in the 3-dimensional coordinate system are calculated by using values of respective 2 axes 
represented as the motion amounts (vector v) between 2 points which are set in the aforementioned 2-dimensional 
coordinate system. Here, constants a to f are set according to a kind of the items I as described above. 

[0065] Next, the CPU core 21 turns off the item designation flag (step 74) and proceeds to step 57. The CPU core 21 
executes these steps 71 to 74 and thereby the motion amounts between the 2 points, which are set in the 2-dimensional 
coordinate system, are coordinate-converted to the motion amounts (vector V) which are set in the 3-dimensional 
coordinate system. 

[0066] Referring back to FIG. 10, processes in which the item designation flag is off (No in step 51) will be described. 
When it is determined in step 51 that the item designation flag is off, the CPU core 21 determines whether or not the 
item I has left the virtual projection plane and is moving in the 3-dimensional game space (step 58). Here, the CPU core 
21 determines whether the item I is moving in the 3-dimensional game space, for example, when a motion vector V is 
set on the item I. And when the item I is moving in the game space, the CPU core 21 proceeds to the next step 59. When 
the item I is not moving in the game space (for example, when the player first touches the touch panel 13 or when the 
player is not touching the touch panel 13 at all), the CPU core 21 proceeds to the next step 60. 

[0067] In step 59, the CPU core 21 calculates amotion trajectory of the item I in the 3-dimensional game space. For 
the calculation of the motion trajectory of the item I, the CPU core 21 calculates a normal vector n and a motion vector 
V of a new frame, using the normal vector n and the motion vector V calculated in the frames immediately preceding, 
as described above (see FIG. 9). And the CPU core 21 moves the item I according to the normal vector n and the motion 
vector V calculated in step 59, conducts processes of item display control on the second LCD (step 57; FIG. 4B), and 
when the game is continued (No in step 63), returns to the above step 51 and repeats the processes. The CPU core 21 
repeats these steps 51,58, 59 and 57, and thereby the item I which leaves the virtual projection plane and moves in the 
virtual game space is represented. 

[0068] In step 60, the CPU core 21 determines whether or not there is an input from the touch panel 13. The CPU 
core 12 proceeds to the next step 61 when there is an input from the touch panel 13, and proceeds to the next step 63 
when there is no input from the touch panel 13. 

[0069] In step 61, the CPU core 21 determines whether or not the player is touch-operating a portion of the touch 
panel 13 where the item I is superimposed on the second LCD 12. When the player is touch-operating the item I, the 
CPU core 21 turns on the item designation flag (step 62) and proceeds to step 63. When the player is not touch-operating 
the item I, the CPU core 21 proceeds directly to step 63. 

[0070] In step 63, the CPU core determines whether or not the game is continued. The CPU core returns to the above 
step 51 and repeats the processes when the game is continued, and ends the processing of this subroutine when the 
game is finished. The processing of the above steps 51 to 63 is repeated per unit of time (for example, one frame) for 
game processing. 

[0071] Although in the above description, the motion vector V for the virtual 3-dimensional game space is calculated 
based on the condition that the player lifts the stylus 16 or the like off the touch panel 13 (No in step 52), the calculation 
may be conducted based on other conditions. For example, the calculation of the motion vector V may be conducted 
based on a condition that a player presses down the operation switch section 14 (for example, the operation switch (A 
button) 14a). 

[0072] Although in the above description, the virtual projection plane S3 is described as a plane which is placed in 
parallel with the front clip plane SI, the virtual projection plane S3 and the front clip plane SI may be in non-parallel with 
each other. Even if the virtual projection plane S3 is inclined toward the front clip plane SI, 2-dimensional coordinates 
(X axis, Y axis) on the virtual projection S3 can be set by similarly conducting the projection of input coordinates. In this 
case, with a direction perpendicular to the virtual projection plane S3 as the third axis (Z axis), the motion vector V in 
the virtual 3-dimensional game space can similarly be calculated using the aforementioned coordinate conversion. 
[0073] Thus, according to the game apparatus of the present invention, realized is a game in which an item moves 
according to coordinates inputted from a touch panel for inputting 2-dimensional coordinates on a display screen, and 
the item is thrown in a virtual 3-dimensional game space from a virtual projection plane based on a predetermined 
condition (an operation of lifting off the touch panel). In addition, because components perpendicular to the virtual 
projection plane are calculated based on shift amounts (vector v) of the 2-dimensional coordinates which are set on the 
virtual projection plane, shift amounts (vector V) of the 3-dimensional coordinates can easily be obtained from the shift 
amounts of the 2-dimensional coordinates. Therefore, a simple configuration can achieve a conversion from 2-dimen- 
sional coordinates to 3-dimensional coordinates without providing a pressing force detection function, unlike in the 
conventional art. And because of no pressing force detection, a heavy burden on an input means such as a touch panel 
or the like is eliminated and a reduction in device reliability, which accrues from frequent breakdowns or a shorter life, 
can be avoided. 

[0074] Although in the above embodiment, the touch panel is used as an input device for inputting 2-dimensional 
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coordinates on a display screen, other pointing devices may be used. Here, a pointing device is an input device for 
designating input positions and coordinates on a display screen, and when a mouse, a track pad, or a track ball, for 
example, is used as an input device and information of a screen coordinate system calculated from values outputted 
from the input device is used, the present invention can similarly be realized. In the case where a pointing device such 
as a mouse or the like is used, processing for calculating coordinates from values outputted from a mouse or the like 
may be conducted on a game apparatus or the like, with a touch status and a non-touch status corresponding to on and 
off of a click button. 

[0075] Needless to say, although in the present embodiment, the touch panel 13 is mounted on the game apparatus 
1 in an integrated manner, even a configuration where a game apparatus and a touch panel are placed in a separated 
manner can realize the present invention. And although in the above embodiment, two display devices are provided, 
one display device may be applicable. In other words, in the above embodiment, only the second LCD 12 may be 
mounted without providing the first LCD 11. And in the above embodiment, the touch panel 13 may be attached on the 
upper surface of the first LCD 11 without providing the second LCD 12. 

[0076] In addition, although in the above embodiment, the touch panel 13 is mounted on the game apparatus 1 in an 
integrated manner, an information processing device such as a general personal computer or the like where a touch 
panel is used as an input device may also be applicable. In this case, a program which the computer of the information 
processing device executes is not limited to a game program typically used for a game, and is a general-purpose input 
processing program where 2-dimensional coordinate values obtained by the aforementioned method are used in oper¬ 
ation processing for the above information processing device. 

[0077] A storage medium having an input processing program stored thereon and an input processing device enable, 
with a simple configuration, a conversion from 2-dimensional coordinates to 3-dimensional coordinates, and are appli¬ 
cable to games and input processing or the like where a pointing device for inputting 2-dimensional coordinates on a 
display screen is used. 

[0078] While the invention has been described in detail, the foregoing descriptions is in all aspects illustrative and not 
restrictive. It is understood that numerous other modifications and variations can be devised without departing from the 
scope of the invention. 

[0079] Although the invention can be defined as stated in the attached claims, it is to be understood that the present 
invention can alternatively also be defined as stated in the following embodiments: 

1. A storage medium having stored thereon a program to be executed by a computer (21) in an input processing 
device (1) including a display screen (12) and a pointing device (13) for inputting corresponding 2-dimensional 
coordinates on the display screen, wherein 

the computer is operable to execute: 

a display control step (21, S57) for displaying a virtual 3-dimensional space on the display screen; 
a 2-dimensional coordinate detection step (21, S54) for detecting the 2-dimensional coordinates inputted from 
the pointing device; 

a 2-dimensional coordinate shift amount calculation step (21, S72) for calculating shift amounts, per unit of time, 
of the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step, according to a pre¬ 
determined calculation start condition; and 

a 3-dimensional coordinate shift amount conversion step (21, S73) for converting the shift amounts calculated 
in the 2-dimensional coordinate shift amount calculating step, to 3-dimensional coordinate shift amounts in the 
virtual 3-dimensional space. 

2. The storage medium having stored thereon the input processing program according to embodiment 1, wherein 
the computer is further operable to execute an input status determination step (21, S52) for determining an input 
status from the pointing device, and 

in the 2-dimensional coordinate shift amount calculation step, based on the calculation start condition that calculation 
starts when a status, where an input from the pointing device is continuously being conducted is changed to a status 
where there is no input is determined in the input status determination step, the shift amounts, per unit of time, of 
the 2-dimensional coordinates detected immediately before the status of no input in the 2-dimensional coordinate 
detection step are calculated. 

3. The storage medium having stored thereon the input processing program according to embodiment 2, wherein 
in the display control step, a predetermined virtual projection plane is set in the virtual 3-dimensional space and 
when in the input status determination step, an input from the pointing device is determined as being continuously 
conducted, a predetermined object is displayed at a position where the 2-dimensional coordinates detected in the 
2-dimensional coordinate detection step are projected on the virtual projection plane, and 
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when the conversion of the 3-dimensional coordinate shift amounts has been conducted in the 3-dimensional co¬ 
ordinate shift amount conversion step, the object is lifted off the virtual projection plane, moved in the virtual 3- 
dimensional space, based on the 3-dimensional coordinate shift amounts, and displayed therein. 

4. The storage medium having stored thereon the input processing program according to embodiment 3, wherein 
in the display control step, when in the input status determination step, an input from the pointing device is determined 
as being continuously conducted, a display angle of the object to be projected on the virtual projection plane is 
controlled based on the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step. 

5. The storage medium having stored thereon the input processing program according to embodiment 3, wherein 
the computer is further operable to execute a motion trajectory calculation step (21, S59) for calculating a motion 
trajectory, per unit of time, in the virtual 3-dimensional space by setting the 3-dimensional coordinate shift amounts 
converted in the 3-dimensional coordinate shift amount conversion step, as an initial motion vector of the object in 
the virtual 3-dimensional space, and 

in the display control step, based on the motion trajectory calculated in the motion trajectory calculation step, the 
object is lifted off the virtual projection plane, moved in the virtual 3-dimensional space, and displayed therein. 

6. The storage medium having stored thereon the input processing program according to embodiment 5, wherein 
in the display control step, when in the input status determination step, an input from the pointing device is determined 
as being continuously conducted, a display angle of the object to be projected on the virtual projection plane is 
controlled based on the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step, and 
in the motion trajectory calculation step, an initial normal vector of the object is set according to the display angle, 
and a motion trajectory, per unit of time, in the virtual 3-dimensional space is calculated based on the motion vector 
and the normal vector. 

7. The storage medium having stored thereon the input processing program according to embodiment 1, wherein 
in the 3-dimensional coordinate shift amount conversion step, based on the shift amounts of a first axis and a second 
axis, calculated in the 2-dimensional coordinate shift amount calculation step, a shift amount of a third axis perpen¬ 
dicular to the first axis and the second axis is calculated. 

8. The storage medium having stored thereon the input processing program according to embodiment 7, wherein 
in the 3-dimensional coordinate shift amount conversion step, when the shift amounts of the first axis and the second 
axis calculated in the 2-dimensional coordinate shift amount calculation step are vx and vy, respectively, and pre¬ 
determined constants are a, b, c, d. e, and f, a shift amount Vx of the first axis, a shift amount Vy of the second axis, 
and a shift amount Vz of the third axis, which are represented as the 3-dimensional coordinate shift amounts, are 
calculated using 
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9. The input processing program according to embodiment 8, wherein the constants a, b, c, d, e and f respectively 
vary according to each kind of the objects. 

10. A storage medium having stored thereon an input progressing program executed by a computer in an input 
processing device, including a display screen and a pointing device for inputting corresponding 2-dimensional 
coordinates on the display screen, wherein 

the computer is operable to execute: 

a projection plane setting step (21, S53) for setting a virtual projection plane in the virtual 3-dimensional space; 
a 2-dimensional coordinate detection step (21, S54) for detecting 2-dimensional coordinates inputted from the 
pointing device; 

an on-projection-plane moving step (21, S54) for moving a predetermined object to a position on the virtual 
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projection plane, corresponding to the 2-dimensional coordinates, by projecting on the virtual projection plane 
the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step; 
an in-3-dimensional-space moving step (21, S59) for moving the object in the virtual 3-dimensional space which 
is outside the virtual projection plane, according to a predetermined input condition; and 
a display control step (21, S57) for displaying the object, on the display screen, which is moved in the on- 
projection-plane moving step and the in-3-dimensional-space moving step and represented in the virtual 3- 
dimensional space. 

11. An input processing device, comprising: 
a display screen; 

a pointing device for inputting corresponding 2-dimensional coordinates on the display screen; 
a display control means for displaying a virtual 3-dimensional space on the display screen; 
a 2-dimensional coordinate detection means for detecting the 2-dimensional coordinates inputted from the 
pointing device; 

a 2-dimensional coordinate shift amount calculation means for calculating shift amounts, per unit of time, of the 
2-dimensional coordinates detected by the 2-dimensional coordinate detection means, according to a prede¬ 
termined calculation start condition; and 

a 3-dimensional coordinate shift amount conversion means for converting the shift amounts calculated by the 
2-dimensional coordinate shift amount calculation means, to 3-dimensional coordinate shift amounts in the 
virtual 3-dimensional space. 

12. The input processing device according to embodiment 11, wherein the pointing device is a touch panel covering 
the display screen. 

13. An input processing device, comprising: 

a display screen for displaying a virtual 3-dimensional space; 

a pointing device for inputting corresponding 2-dimensional coordinates on the display screen; 
a projection plane setting means for setting a virtual projection plane in the virtual 3-dimensional space; 
a 2-dimensional coordinate detection means for detecting the 2-dimensional coordinates inputted from the 
pointing device; 

an on-projection-plane moving means for moving a predetermined object to a position on the virtual projection 
plane corresponding to the 2-dimensional coordinates, by projecting on the virtual projection plane the 2-di- 
mensional coordinates detected by the 2-dimensional coordinate detection means; 

an in-3-dimensional-space moving means for moving the object in the virtual 3-dimensional space which is 
outside the virtual projection plane, according to a predetermined input condition; and 
a display control means for displaying the object, on the display screen, which is moved in the on-projection- 
plane moving step and the in-3-dimensional-space moving step and represented in the virtual 3-dimensional 
space. 

14. The input processing device according to embodiment 13, wherein the pointing device is a touch panel covering 
the display screen. 


Claims 

1. A storage medium having stored thereon an input progressing program executed by a computer in an input processing 
device, including a display screen and a pointing device for inputting corresponding 2-dimensional coordinates on 
the display screen, wherein 
the computer is operable to execute: 

a projection plane setting step (21, S53) for setting a virtual projection plane in the virtual 3-dimensional space; 
a 2-dimensional coordinate detection step (21, S54) for detecting 2-dimensional coordinates inputted from the 
pointing device; 

an on-projection-plane moving step (21, S54) for moving a predetermined object to a position on the virtual 
projection plane, corresponding to the 2-dimensional coordinates, by projecting on the virtual projection plane 
the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step; 
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an in-3-dimensional-space moving step (21, S59) for moving the object in the virtual 3-dimensional space which 
is outside the virtual projection plane, according to a predetermined input condition; and 
a display control step (21, S57) for displaying the object, on the display screen, which is moved in the on- 
projection-plane moving step and the in-3-dimensional-space moving step and 
represented in the virtual 3-dimensional space. 

2. An input processing device, comprising: 

a display screen for displaying a virtual 3-dimensional space; 

a pointing device for inputting corresponding 2-dimensional coordinates on the display screen; 
a projection plane setting means for setting a virtual projection plane in the virtual 3-dimensional space; 
a 2-dimensional coordinate detection means for detecting the 2-dimensional coordinates inputted from the 
pointing device; 

an on-projection-plane moving means for moving a predetermined object to a position on the virtual projection 
plane corresponding to the 2-dimensional coordinates, by projecting on the virtual projection plane the 2-di- 
mensional coordinates detected by the 2-dimensional coordinate detection means; 

an in-3-dimensional-space moving means for moving the object in the virtual 3-dimensional space which is 
outside the virtual projection plane, according to a predetermined input condition; and 
a display control means for displaying the object, on the display screen, which is moved in the on-projection- 
plane moving step and the in-3-dimensional-space moving step and represented in the virtual 3-dimensional 
space. 

3. The input processing device according to claim 2, wherein the pointing device is a touch panel covering the display 
screen. 

4. A method comprising: 

a projection plane setting step (21, S53) for setting a virtual projection plane in a virtual 3-dimensional space; 
a 2-dimensional coordinate detection step (21, S54) for detecting 2-dimensional coordinates inputted from a 
pointing device; 

an on-projection-plane moving step (21, S54) for moving a predetermined object to a position on the virtual 
projection plane, corresponding to the 2-dimensional coordinates, by projecting on the virtual projection plane 
the 2-dimensional coordinates detected in the 2-dimensional coordinate detection step; 
an in-3-dimensional-space moving step (21, S59) for moving the object in the virtual 3-dimensional space which 
is outside the virtual projection plane, according to a predetermined input condition; and 
a display control step (21, S57) for displaying the object, on the display screen, which is moved in the on- 
projection-plane moving step and the in-3-dimensional-space moving step and 
represented in the virtual 3-dimensional space. 

5. A system comprising: 

a display screen; 

a pointing device for inputting corresponding 2-dimensional coordinates on the display screen; and 
an input processing device, wherein the input processing device further comprises: 

a projection plane setting means (21, S53) for setting a virtual projection plane in the virtual 3-dimensional 
space; 

a 2-dimensional coordinate detection means (21, S54) for detecting 2-dimensional coordinates inputted 
from the pointing device; 

an on-projection-plane moving means (21, S54) for moving a predetermined object to a position on the 
virtual projection plane, corresponding to the 2-dimensional coordinates, by projecting on the virtual pro¬ 
jection plane the 2-dimensional coordinates detected by the 2-dimensional coordinate detection means; 
an in-3-dimensional-space moving means (21, S59) for moving the object in the virtual 3-dimensional space 
which is outside the virtual projection plane, according to a predetermined input condition; and 
a display control means (21, S57) for displaying the object, on the display screen, which is moved by the 
on-projection-plane moving means and the in-3-dimensional-space moving means and represented in the 
virtual 3-dimensional space. 
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FIG. 4 B 
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